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Executive summary

The staggering amount of food loss and waste currently generated along supply chain
exacerbates global food system challenges. Specifically, food waste has a significant impact on
the environment, the economy and even the society. In view of the above challenges, the
ADVANCE project aims to create a strategic educational, training and awareness alliance
between Municipalities and HORECA SMEs so that both parties can implement smoothly and
effectively the shift towards Circular Economy practices.

This report presents the results of “Task 3.1 Desk research & knowledge sharing”, which aims
to analyse existing methodologies on SMEs and on Municipalities regarding the food waste
management. In this direction, D-WASTE set the requirements of the desk research and
assigned to each partner, based on its background and expertise, an area of research. More
specifically, the report provides background information on food waste, presents the food
waste prevention policies and strategies at EU level, illustrates alternative food waste
management options, and discusses the interface between food waste, HORECA sector,
municipalities, and households. The report also highlights existing methodologies on SMEs
regarding food waste management in Belgium, Cyprus and Greece, as well as in the two
participating municipalities, i.e. the City of Zadar and the City of Novi Sad.



1 Introduction

1.1 Brief project description

The staggering amount of food loss and waste currently generated along supply chain
exacerbates global food system challenges. Specifically, food waste has a significant impact on
the environment, the economy and even the society. There is a limited numbers of studies
conducted at an EU or global level regarding the accurate food waste amount throughout each
stage of the Food Supply Chain. As already examined, there are economic, political, cultural,
and socio-demographic drivers leading to food waste globally. For instance, food loss is
substantial in developing countries due to poor practices, technical and technological
limitations, labour and financial restrictions, and lack of proper infrastructure for transportation
and storage. Regarding the developed countries, the food waste occurs after preparation,
cooking, or serving, as well as from not consuming before the expiration date as a result of
over-shopping, which might be associated with poor planning and bulk purchasing. In addition
to this, cosmetically perfect supply pressures the food system so that could maintain the quality
before reaching the consumer, leading to increased waste. Currently, a significant share of
waste originates from the HoReCa sector, requiring further organizational improvements which
could lead to food waste prevention. Yet, the conventional food system enables the complexity
of the food wastage issue. Current legislation encourages the prevention of waste and
promotes circular economy, such as EU’s commitment to the Sustainable Development Goals
(Target 12.3). In order to create an improved and safer food system a multi-sectoral approach
is required, with governments developing and implementing policies which lead to a more
sustainable food system. The technological revolution also known as Industry 4.0 could be
applied on food industry, enhancing the food safety, and reducing the loss and waste along the
Food Supply Chain.

In view of the above challenges, the project aims to create a strategic educational, training and
awareness alliance, so as to achieve the ambitious target regarding food waste, between
Municipalities and Small and Medium Enterprises so that both parties can implement smoothly
and effectively the shift towards Circular Economy practices (including EU Directives targets,
national laws and regulations) contributing to the protection of public health and the
environment, the creation of environmental opportunities and the improvement of EU citizens'
quality of life.

ADVANCE project will develop a Roadmap and develop a step-by-step methodology to
implement the EU Circular Economy Action Plan in order the major players in managing food
waste (Municipalities and HORECA SMEs) to be able to adopt a circular transition strategy
contributing to environmental protection and fight against climate change. To this direction,
one of the main ADVANCE’s ambition is to analyse and present digital appliances from IND 4.0
that could be utilized to boost the effectiveness, the speed and the cost-saving of Municipal
and SMEs Circular Economy transition. ADVANCE project results and outcomes will be built
around the needs of the main target population. Increased flexibility can be more effective for
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individuals who are less likely to be admitted and complete a standard VET track. To this extent,
in order the Project to cover the needs of certain groups such as municipal workers, HO.RE.CA.
low skilled workers and digital illiterate individuals who might have different background and
starting point and therefore meet challenges in completing the training, all Project results will
be tested against criteria like comprehensibility, effectiveness, terms understanding, plain
language, to produce a tailor made and adapted VET program.

The main aim of the ADVANCE project is to (Figure 1):

e Assess the current food waste management practices in selected municipalities and
SMEs in the HORECA sector

e Compare the assessment results above with the best practices in the relevant fields

e Develop a concrete set of Circularity Indicators that will be used to describe both the
current and the future description — monitoring of food waste management

e Assess the gap between the baseline assessment and the requirements posed by the
EU Circular Economy Action Plan using the Circularity Indicators

e Develop a Roadmap and develop a step-by-step methodology to implement the EU
Circular Economy Action Plan requirements regarding food waste

e Present all the above as training/educational materials and implement training courses
in selected municipalities and SMEs in the HORECA sector.

e Develop an Open Education Resource online platform which will hot and include all the
above

CIRCULAR ECONOMY MONITORING FRAMEWORK

1/ EU SELF-SUFFICIENCY FOR RAW MATERIALS
The share of a selection of key materials (including critical Recycling rate of municipal waste and of
raw materials) used in the EU that are produced within the EU all waste except major mineral waste

2/ GREEN PUBLIC PROCUREMENT
The share of major public procurements in the EU
that include environmental requirements
3 A-C/ WASTE GENERATION

Generation of municipal waste per capita;
total waste generation (excluding

major mineral waste) per GDP unit

and in relation to domestic material
consumption

4/ FOOD WASTE

Amount of food waste generated

Recycling rate of overall packaging waste,

plastic packaging, wood packaging,
waste electrical and electronic equipment,
recycled biowaste per capita and recovery
rate of construction and demolition waste

9A-C/ PRIVATE INVESTMENTS,

JOBS AND GROSS VALUE ADDED
Private investments, number of persons
employed and gross value added in

Secondary raw materials’ share of overall i
the circular economy sectors

materials demand - for specific materials and for
the whole economy 10/ PATENTS
Number of patents related to waste

Imports and exports of selected recyclable raw materials management and recycling

Figure 1. The CE monitoring framework - Source: European Union, 2018

1.2 Project results

The project results are as follows:

Co-funded by
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https://ec.europa.eu/environment/circular-economy/pdf/monitoring-framework-factsheet.pdf

Baseline assessment (PR1) of the current waste food waste management practices in
Municipalities and HORECA SMEs — the baseline assessment will also include
benchmarking to existing best practices in EU

Gap Analysis methodology and tool (PR2) between current and required, according to
the EU targets, waste management practices relevant to food waste. The main outcome
of the Gap Analysis will be the Circularity Gap Indicators that could be used in other
cases too. These indicators concern both the municipalities involved and the HORECA
SMEs that will participate in the program.

Development of a Roadmap (PR3) — Design and development of a step-by-step
methodological framework for implementing the food waste targets. The Roadmaps will
be developed in two different types, one for Municipalities and one for HORECA SMEs.
A special part of the Roadmaps will be to demonstrate how Industry 4.0 can help
municipalities and SMEs to achieve better food waste management and advance food
waste prevention. The Roadmap will be established on the outcomes of PR1 and PR2
and it will use the Circularity Gap Indicators as its main tool to guide the required steps.

ADVANCE Course (PR4) — Creation of a training material broken down into certain
learning modules for waste management adopted to the needs of target groups

Open Education Resource (OER) —An Online Platform (PR5), which will include and host
interactively all the above.

The above-mentioned results are expected to:

Contribute, on a European level, to the development of indicators that can be used in
other countries too, for the adaptation of municipalities and SMEs from the HORECA
sector in the new context of circular economy.

Contribute, on a European level, to the development of tools and training packages that
can be used in other countries too for the adaptation of municipalities and SMEs from
the HORECA sector in the new context of circular economy.

Help Municipalities to develop and use tools that will allow them to identify the changes
required to achieve the targets regarding food waste

Help HORECA SMEs to develop and use tools that will allow them to identify the changes
required to achieve the targets regarding food waste

Prepare a core set of people, from municipalities and the HORECA sector, that can act
as trainers for other people, thus stimulating the project’s results dissemination and
multiply its impacts

Prepare a basis for the development of more advanced and in-depth training programs
that will cover the current gap in skills and know-how regarding circularities in the food
supply chain

N
AD VAN CE RN Co-funded by
k Al 3 DRI the European Union



The ADVANCE consortium consists of 7 partners from 5 EU countries (Greece, Cyprus, Belgium,
Serbia and Croatia). The project team was established with these specific project partners
considering their contribution to the completion of the project's results and the development
of high-quality products. They are all selected for their experience regarding the topic of the
project, their background, their expertise in the fields of education, the perspective of
dissemination and sustainability, their ability to access the target groups and other relevant
local, national and European networks and the diversity of the organisation’s types.

A leader to each Project Result of the ADVANCE Project is assigned, as follows (Table 1):

Table 1: Project results leaders

Project result (PR) PR Leader
PR1. Baseline Assessment on Waste Management D-WASTE

PR2. Gap Analysis Methodology and Tool SIGMA

PR3. Development of ADVANCE Roadmap D-WASTE

PR4. ADVANCE Course NTUA

PR5. ADVANCE Online Platform EUGENE

2 Food waste

2.1 Definitions

Food waste in EU is defined as any substance or product, whether processed, partially
processed or unprocessed, intended to be, or reasonably expected to be ingested by humans
which the holder discards or intends or is required to discard (LAANINEN, 2020). In some
studies, the terms food loss and food waste may be used interchangeably while others use the
term food loss to describe the loss of food occurring before it reaches the consumer. Studies
have estimated that 1/3 (~1.3 billion tonnes) of the total food produced globally is not
consumed (G. FAO, 2011), leading to negative impacts to both the society and the environment.
Food is wasted or lost throughout the entire food supply chain, from primary production to
final household consumption and there are several causes that contribute to it.

During the early stages of food production even before harvest and given the fact that natural
forces are the main drivers for crop growth, food can be inevitably lost due to pest infestations
or severe weather conditions. Additional food loss can emerge during harvesting due to the
low yield of the harvesting process and the regulation regarding the quality and the physical
appearance of the products. Furthermore, waste is accumulated during food processing
because of the trimming of edible and inedible parts (peels, skin, fat etc.) of the food to be
processed or machine inefficiencies. Moving forward to retail, stores throw away items close
to the ‘best before’ date and may discard products due to their appearance. Lastly, consumers
are also responsible for the food waste for reasons like intolerance of suboptimal food (food
that doesn’t comply with the standard sensory characteristics) or food that its ‘best before
date’ has passed.
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A research paper by Caldeira et al. (2019) showed that vegetables and fruit contribute the most
(by weight) in food waste, followed by cereals (12%), meat (11%) and oil crops (10%). The fish
and eggs food groups, which make up the smallest parts of the food supply chain, also generate
the lowest quantities of food waste in absolute terms, despite the fact that much of these food
groups (50% and 31% respectively) goes to waste.

Plant based

Cereals
(12%)

il crops
(10%)

Figure 2. Food waste generated in the EU-28 by food group (2011 data) (source:
https.//food.ec.europa.eu/system/files/2021-04/fw_lib_stud-rep-pol_ec-know-cen_bioeconomy_2021.pdf)

As mentioned earlier, food is wasted along the food supply chain, though in this study we are
particularly interested in two main actors coming at the end of it- households and food service
industries (HORECA). As seen in Figure 3 and Figure 4 by Stenmarck et al. (2016) households
and food service industry accounts for 65% of the total food waste in EU (2012 data). That is
~57 million tons of food waste per year.

Co-funded by
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Sector Food waste Food waste (kg per
(million tonnes) ~ person) with 95% CI*

with 95% CI*
Primary production 01+15 1843
Processing 16.9+12.7 3325
Wholesale and retail 46412 9+2
Food service 105415 2143
Wholesale Households 165444 9249
5% Total food waste 87.6113.7 113t

*Confidence interval

Figure 3.Percentage of food waste production per ~ Figure 4. Estimates of food waste in EU-28 in 2012 from
sector EU-28 (source: Stenmarck et al.,2016) Stenmarck et al.,2016 study, includes food and inedible
parts

2.2 Impacts of food waste

The environmental impact of the food waste is apparent. When food is wasted, all the natural
resources that were used to produce it are also wasted. That includes the three major ones:
energy, water and fuel. Throwing away a kilogram of beef is equivalent to throwing away 50,000
litres of water. Pouring a glass of milk down the sink is nearly 1,000 litres of water wasted. Food
waste contributes directly and indirectly to climate change. When food decomposes in the
landfill methane is produced, a gas that is far more effective in trapping heat in the earth’s
atmosphere (studies estimate that food wastage is responsible for around 6% of total global
greenhouse gas emissions). Additionally, taking into account global food transportation, large
amounts of oil, diesel and other fossil fuels are used, the combustion of which adds carbon
dioxide to the atmosphere. But that is not all, since research shows that food waste contributes
to the degradation of land and harms the biodiversity.

6% of global greenhouse gas emissions come
from food losses and waste

Emissions from food that is never eaten
accounts for 6% of total emissions

Lostin Consumer Food eaten
supply chains  waste

' Food production is responsible for 26% of global greenhouse gas emissions

Note: One-quarter of food emissions comes from food that is never eaten:15% of food emissions from food lost in supply chains: and 9% from consumer waste.
Data source: Joseph Poore & Thomas Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.

Figure 5. 6% of the global greenhouse emissions come from food losses and waste (source:
ourworldindata.org)
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According to Food and Agricultural Organization of the United Nations (F. FAO, 2014) the
economic cost of food waste reached USD 1 trillion per year in 2014. However, this striking
number does not include hidden costs that are associated with the environmental damage and
the social impact of wastage, externality costs that must be paid by society and future
generations. If we were to include externality costs in monetary terms the number would
skyrocket to the astonishing number of at least USD 2.6 trillion annually, roughly the GDP of
France.

WASTAGE ALONG THE FOOD SUPPLY CHAIN
%
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Figure 6. Direct impacts of food wastage and additional scarcity costs (source: F. FAO, 2014)

The issue of food waste has also a moral aspect if we take into consideration the fact that every
second day some 36 million people cannot afford a quality meal and at the same time 20% of
the food produced is wasted in EU. Loss and waste increase the risk of food insecurity,
malnutrition and excessive water use at a time when world hunger is growing. Therefore,
establishing food redistribution and donation channels are of great importance to alleviate
hunger in EU.

3 Food waste prevention policies and strategies at EU level

As highlighted earlier, reducing food waste increases the availability of natural resources for
future generations, leads to economic savings and lowers the environmental footprint of food
production and consumption. In this direction, the European Commission has taken steps
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towards tackling food waste. EU countries are now committed to the meeting of the
Sustainable Development Goal 12.3 to reduce food waste per capita by 50% at the retail and
consumer level by 2030. Directive 2008/98/EC, requires member states to take specific
measures to reduce food waste, create incentives for the donation of unsold food that is still
edible, raise consumer awareness of the meaning of ‘use by’ and ‘best before’ dates, and
measure and report on progress in reducing food waste. The following lines present the
initiatives taken by European Commission aiming at food waste prevention and reduction.

3.1 Sustainable Development Goals

UN has set a target for all member states to reduce food losses along the production and supply
chain and halve per capital global food waste at the retail and consumer levels, by 2030
(Sustainable Development Goals). Specifically, SDG Target 12.3 covers food and inedible parts
that exit the supply chain and thus are lost or wasted, and is tracked through two indicators:
Indicator 12.3.1(a), the Food Loss Index, and 12.3.1(b), the Food Waste Index. EU seeks to step
up action towards the prevention of food wastage and the Food Waste Index has a three-level
methodology:

e Level 1. Uses modelling to estimate food waste for member states

e Level 2. Is the approach for the countries, involving measurement of food waste the
recommended?

e Level 3. Provides additional information to inform policy and other interventions
designed to reduce food waste

In addition to this, another target which supports the food wastage prevention and promotes
a sustainable agriculture is SDG Target 2.4 which aims to end hunger and malnutrition, by
ensuring access to safe, nutritious and sufficient food to everyone. As an example, the Fund for
European Aid to the Most Deprived (FEAD)(European Commission, 2021) supports EU
countries' actions to provide food and/or basic material assistance to the most deprived.
Similarly, on a global scale UN has launched Zero Hunger Challenge (United Nations, 2015) in
order to reduce food waste and address poverty, ensuring that all people have access to
adequate food.

Finally, Target 15 aims to protect, restore and promote the sustainable use of terrestrial
ecosystems halting and even revering land degradation and preventing biodiversity loss
(European Commission, 2020). This goal ensures that the health and functioning of ecosystems
and the delivery of ecosystem services remain a priority, especially in the face of global trends
such as population growth, accelerating urbanization and the increasing need for natural
resources. Ecosystem services provided by terrestrial ecosystems offer many benefits to
society, including recreation, natural resources, food and clean air and water.
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3.2 Farm to Fork initiative (F2F)

As a core part of the European Green Deal, the F2F initiative aims to make food systems fair,
healthy and environmentally-friendly. F2F is a 10-year plan that intends to mitigate the
environmental and social impact of current food supply chains while generating just economic
returns for every actor in the supply chain. The F2F initiative has six main goals (European
Commission Communication COM/2020/381, 2020):

e Ensuring sustainable food production
e Ensuring food security

e Stimulating sustainable food processing, wholesale, retail, hospitality, and food services
practices

e Promoting sustainable food consumption and facilitating the shift to healthy,
sustainable diets

e Reducing food loss and waste
e Combating food fraud along the food supply chain

Regarding food waste, European Commission, by using a new methodology to measure food
waste, will set a baseline and propose legally binding targets to reduce food waste across EU.
Additionally, EC will propose a revision of EU rules on date marking (‘use by’ and ‘best before’
dates) to improve the use and understanding of these labels.

3.3 EU Platform on Food Losses and Food Waste (PFLW)

Food supply chains are complex and dynamic systems and if we are to reduce the loss and
wastage emerging from their operations, we need to bring together all actors involved. In 2016,
the EU PFLW was established to facilitate such a strategy. It aimed to bring farmers, processors,
manufacturers, retailers, and consumers under a common platform in order to identify,
measure, understand and come up with solutions to deal with food waste. Policy makers,
research scientists, food banks and other NGOs also play an important role. The platform aims
to support all stakeholders in:

e Defining measures needed to prevent food waste

e Sharing best practices

e Evaluating progress made over time
The first mandate of the Platform ended in December 2021 and paved the way with actions
and recommendations for all actors of the food chain. The platform re-established in 2022, now
part of the F2F strategy, and will continue to play an important role in reducing food loss and
waste across the EU.
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3.4 Date marking and food waste prevention

According to a study carried out by the European Commission (Anthesis et al., 2018), up to 10%
of food waste generated annually in EU is related to date marking. It is rather common for
consumers to misinterpret the meaning of ‘use by’ and ‘best before’ dates, the former
informing about food safety and the latter about food quality and throw away food that is
edible. In addition, the way products are utilized by HORECA industry according to date marking
can be problematic and lead to food wastage. The European Commission is carrying out an
impact assessment to come up with new ways of expressing date marking in order to both
inform customers on quality and safety characteristics and minimize food waste.

Europeans think that “use by” means: Europeans think that “best before” means:

The food can be consumed
after this date but it may Don't know
no longer be at its best 1%

quality None of these The food will be safe to
28% eat up to this date but
should not be eaten

past this date

The food can be consumed
after this date but it may
no longer be at its best
quality

Naone of these

3%

Don't know

The food will be safe to
eat up to this date but
should not be eaten

past this date

It depends on
the type of food

It depends on the
type of food

24%

Figure 7. Europeans' perception of 'use by' and 'best before' dates (source:
https://food.ec.europa.eu/system/files/2020-06/fw_eu-actions date-marking infographic en.pdf

3.5 Food donation

In accordance with the Circular Economy Action Plan and in coordination with the PFLW,
European Commission has adopted EU food donation guidelines in order to facilitate the
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recovery and redistribution food that complies with the edibility standards to those who need
it. The purposes of food donation guidelines are (Deloitte et al., 2020):

e Facilitate compliance of providers and recipients of surplus food with relevant
requirements laid down in the EU regulatory framework

e promote common interpretation by regulatory authorities in the EU Member States of
EU rules applying to the redistribution of surplus food.

4 Food waste management options

Eliminating food that is wasted is one of the key steps EU has to take to achieve its sustainability
targets and reduce its environmental footprint. If less food ends up in the landfill, then smaller
amounts of greenhouse gases will be released into the atmosphere, directly contributing to the
efforts of tackling global warming. Additionally, the strain put on natural resources to produce
food that will not be eaten will be smaller. That means smaller amounts of water, oil and
energy. Lastly, society will also benefit from the economic savings following such a strategy.

Food waste management refers to the methods and strategies that can be followed to reduce
food waste or manage it once it appears along the supply chain. It addresses the entire life
cycle, starting with the use of natural resources, processing, sales, and consumption and ending
with decisions on recovery or final disposal. It’s obvious that different actors will come into
picture if we are to address the issue holistically. A robust approach that sets the guidelines on
how to prevent and manage food waste that has been adopted by EU is food waste
management hierarchy scheme (Figure 8). The scheme emphasizes on the top parts of the
reverse pyramid and considers them as the most preferable options, and it reduces in
preference as it moves downwards.

The first and foremost step to reduce food waste is to prevent it from emerging along the
supply chain. This involves mainly food producers and consumers. On one hand,
overproduction is a problem that arises due to the incapacity of producers to come up with a
proper forecast of the real demand of a product and on the other, the improper planning of
households. If food waste cannot be prevented, then the next most appropriate action would
be to redistribute the excess food to other people and in particular those in need. This however
requires the food to be in a state that allows for human consumption. When excess food no
longer complies with human consumption standards it can be re-purposed for animal feed. In
the middle of the reversed pyramid, we find recycling and valorisation of food waste. Food
waste is transformed into a new material that services another purpose and retains its value or
its nutrients are recovered through composting, anaerobic digestion etc. The least preferable
options include incineration of food to recover its chemical energy and disposal to landfill.

About 60% of biowaste disposed in landfills is food waste (European Environment Agency.,
2020). The Waste Framework Directive have established the waste hierarchy as the overarching
principle guiding waste policies in the EU, with waste prevention being prioritised followed by
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recovery (European Commission, 2008). In addition to this, the European Commission (EC)
developed the Food waste management hierarchy to help the food system prioritise different
methods for managing surplus food (EPA, n.d.). Practises at the top of the pyramid have the
higher priority and the largest socioeconomic benefit, while practices at the bottom are less
preferable. Various studies (Bajzelj et al., 2019; Benetto et al.,, 2018; Eriksson et al., 2020;
Garske et al., 2020; Ingrao et al., 2018; Morganti & Chen, 2017; Ojha et al., 2020; Slorach et al.,
2020; Torres De Matos et al., 2016) have proposed multiple solutions in order to tackle the
problem of food waste at each food supply chain level, from the primary production to the final
disposal (Kolk & Ciulli, 2020)(Aramyan et al., 2020; Narvanen et al.,, 2020). The Waste
Framework Directive obliges EU Member States to monitor the generation of food waste and
develop specific waste prevention programmes (European Commission, 2008). The goal is to
reduce the generation of food loss by preventing the surplus food and reduce food waste by
preventing the disposal of avoidable food (Giordano et al., 2020). The resulting food recovery
hierarchy takes into consideration the three factors of sustainability (environmental, economic
and social) contributing to a holistic approach while addressing the food waste issue
(Papargyropoulou et al., 2014).

:po:; :relelahle Preventi on . :::1 S!.ll’nhf food generation throughout food
@ » Prevent FW generation throughout the food supply
chain
-use « Re-use surplus food for human consumption
Re-use numan consumption through redistribution networks and food banks
ﬁ while respecting safety and hygiene norms

« Feed use of certain food no longer intended for human
consumption following EC guidelines (EC, 2018)

« Revalorise i) by-products from food processing and ii) food
waste into added-value products by processes that keep the
high value of the molecule bonds of the material

» Recovery of substances contained in FW for low added-value uses
such as composting, digestate from anaerobic digestion, etc.

« Incineration of FW with energy recovery

Least "« Waste ingredient/product for sewage disposal

preferable option

Figure 8. Food waste management hierarchy (source: https.//food.ec.europa.eu/safety/food-waste/eu-actions-
against-food-waste/food-waste-measurement _en)

5 Households and food waste

The role of households within the issue of food waste is crucial in EU since it has been shown
that most of food is wasted during consumption stage (Stenmarck et al., 2016). Household food
waste refers to the food appropriate for human consumption being discarded in residential
bins, collected by local authorities, ends up in the sewer, fed to animals, enters a home based
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recycling system such as home composting or directed to HWRCs (Household Waste Recycling
Centers), whether or not after it is kept beyond its expiry date or left to spoil (Ponis et al., 2017).
Household food waste can be categorized in three types, i.e. avoidable, possibly avoidable and
unavoidable (Quested & Johnson, 2009).

Avoidable: food and drink thrown away that was, at some point prior to disposal, edible
(e.g., slice of bread, apples, meat)

Possibly avoidable: food and drink that some people eat and others do not (e.g., bread
crusts), or that can be eaten when a food is prepared in one way but not in another (e.g., potato
skins).

Unavoidable: waste arising from food or drink preparation that is not, and has not been,
edible under normal circumstances (e.g., meat bones, egg shells, pineapple skin, and tea bags).

There is a great potential in reducing household food waste if we take into consideration studies
from UK that indicate that the majority of waste can be avoided.

0% 20% 40% 60% 80% 100%
H Avoidable [ Possibly Avoidable B Unavoidable

Figures within bar state waste in millions of tonnes per year

Figure 9. Weight of food and drink waste generated in the UK, split by avoidability

There are several reasons that households generate food waste, mainly related to consumer
behaviour. In particular, numerous studies show that food is wasted because households
cooked and served more food that can be consumed (Quested & Johnson, 2009), (Williams et
al., 2012),(Boltukbas et al., 2021). In addition, consumers’ confusion over date labelling is
considered to be an important factor affecting household food waste (Abeliotis et al., 2014).
Other major food waste causes related to households can be the improper in-house storage of
food, overbuying due to poor planning or promo-intensive purchasing, intolerance in food
appearance characteristics etc.

Households interested in reducing the amount of food that is thrown away need to change
their behaviours with regard to food. This can be implemented through the application of
prevention and management strategies. Household food waste can be prevented through meal
planning, cupboard checking and list making before going for food shopping, proper storage of
food items, use of food leftovers, cooking the perceived right amount of food and careful use
of expiration date labels (Abeliotis et al.,, 2016), picking “ugly” fruit and vegetables, etc.
Management options include food donation and sharing, home composting, etc.
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6 HORECA business and food waste

A significant share (12%) of food waste is generated in the HORECA sector in EU. In this regard,
HORECA sector has a vital role in the reduction of the amount of food that is wasted and in
achieving the Sustainable Development Goal 12.3 of United nations. HORECA sector is a rather
complex sector, that includes restaurants, cafés, bistros, hotels etc. and there is no “one-size-
fits-all” fix for reducing food waste. Food waste sources in HORECA can be attributed to in-
house management operations (Okumus et al., 2020) and customer specific factors (Yetkin
Ozbiik & Coskun, 2020) therefore in order to mitigate their inflow requires a holistic approach
(Heikkila et al., 2016).

THE AVERAGE RESTAURANT ®o 000000000
MEAL IS MORE THAN FOUR RESTAU RANT
TIMES LARGER THAN IT WAS DINERS LEAVE 17%

IN THE 19505 OF MEALS UNEATEN

38% OF PEOPLE WHO TAKE
HOME LEFTOVERS SAY THEY

b OFTEN END UP THROWING
THEM AWAY
THIS MEANS WE:
EAT MORE

- and -

WASTE MORE 55% OF THOSE LEFTOVERS
ARE NOT TAKEN HOME

Figure 10. Facts regarding food waste in restaurants (source: https.//www.lifefoster.eu/wp-
content/uploads/2020/02/2.-Food-waste-in-the-restaurant-sector.pdyf)

Food in HORECA can be wasted prior to their serving to the customers, a category that
researchers call kitchen or pre-consumer food waste and is related to the internal operations
of the business. Numerous reasons have been identified for this type of food waste. Some of
them are the poor management and policy related to food waste (e.g. inaccurate demand
forecasting, oversized food portions, excessive menu choices, bad inventory management etc.),
lack of employee skills for resourceful cooking, the lack of facilities and food waste technology
to sustainably manage uneaten food (Kasavan et al., 2019).

External factors contributing to HORECA food waste are related to customer consumption
patterns. Specifically, many consumers may enjoy their meal in a restaurant but not all of them
will clear their plate. In fact, a case study by (Silvennoinen et al., 2015) showed that the main
cause of waste generation in the Finnish restaurant sector was customer leftovers. This can
either happen due to oversized food portion or false calculation of the food to be consumed by
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the customer. In any case, customer food leftovers are the main contributor of food waste and
should be tackled accordingly.

Controlling food waste in HORECA sector requires both adoption of sustainable practices by the
HORECA management but also acknowledgement and recognition of the environmental impact
of food waste by the customers. Some practices in this direction for businesses would be the
implementation of good inventory management, the controlling of food portions, donation of
food to local charities, composting food waste, suggesting customers to take leftovers at home,
train employees in how to reduce food waste, etc. Additionally, customers should develop
environmental attitudes towards a more sustainable consumption by controlling the amount
of food they order, taking leftovers at home, share food with friends etc.

7 Municipalities and food waste

Through their pivotal position, municipalities can support a local sustainable food system by
establishing a holistic way to prevent and reduce food waste. As dictated by the food waste
management hierarchy, municipalities should first focus at preventing food waste and reserve
food donation or redistribution as a secondary option. By establishing an integrated approach
to tackle food waste municipalities can trigger positive impacts both for the environment (e.g.,
reduction of greenhouse emissions) but also for the local community (i.e., health, hunger etc.).
In addition, it can promote food biodiversity, support urban or peri-urban sustainable food
production, and at the end of the loop bio-waste collected can serve as a fertilizer for local
corps (Zero Waste Europe & Slow Food, n.d.).

Municipalities and citizen initiatives are pioneers and offer best practice examples for the
reduction of food waste in their reach. This can be done through (Jordan, 2022):

1) Preparing and adopting holistic plans aimed at a wider transition to a sustainable food
system. For instance, the municipality of Paris adopted the Plan to Combat Food Waste
(Plan de lutte contre le gaspillage alimentaire) in 2015 which aims at halving food waste
in the French capital by 2025. The plan mobilizes all stakeholders along the supply chain
in order to tackle food waste via:

e Reducing food waste in public procurement

e |nvolving Parisian shops and food markets to fight food waste
e Raising awareness among citizens

e The door-to-door collection of separated organic waste

e Collecting and transforming organic waste into bio fertilizer

2) Stimulating community involvement in local agriculture and food production. Ghent
was one of the first European cities to launch its own urban food policy, called “Ghent
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en Garde” (in 2013). “Ghent en Garde” aims to support short food supply chains in the
city, while increasing sustainable production and consumption. It also aspires to provide
better access to food and decrease food waste. Initiatives have included systems to
redistribute surplus food to those in need, encouragement for community vegetable
gardens and promotion of the weekly vegetarian day “Donderdag Veggiedag”.

3) Encouraging public and private actors to develop food waste prevention activities hand
in hand. In 2016, retailer Sainsbury’s initiated the project "Waste less, Save more” in
the small market town of Swadlincote. The firm invested GBP 1million to for the
implementation of various projects aiming at:

e reducing food waste

e helping people reduce their food bills

e delivering health benefits

e beinginnovative

The project among others resulted in increased awareness of the issue of household
food waste across the town, reduction of household food waste through specific trials
and redistribution of surplus food in instances where it still occurred.

4) Raising awareness and educating about the value of food. In 2013, Ljubljana’s waste
management company “Vokasnaga”, started a large campaign on food waste
prevention. The ‘raise your voice against food waste’ campaign aimed to educate
residents of the quantity of the food that is wasted and to promote more sustainable
habits regarding consumption and disposal of food. Different forms of communicating
messages related to food waste were employed, from bins displaying food waste
awareness messages, to bins a bin singing a blues song to show its distress regarding
wasteful habits.

5) Developing proper bio-waste management systems. In 2011, the city of Milan initiated
an integrated program to collect and recycle food waste produced by its residents. The
municipality collects the waste and transfers it to an anaerobic digestion facility where
it is turned into biogas and composted afterwards. In the beginning, wasted collected
was 28kg per inhabitant but the number quickly rose to 91kg per inhabitant in 2015.
The program included not only the design and implementation of the waste collection
scheme but also a broad communication campaign to raise awareness among the
citizens.

8 Other initiatives to combat food waste
Apart from the strategies implemented by EU and municipalities aiming to tackle food waste,

there are many initiatives by other institutions across EU that fight for the same purpose. The
following lines present such initiatives.
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8.1 European Food Banks Federation (FEBA)

Food bank is a charitable organization that collects, sorts, stores and distributes food in order
to alleviate hunger and reduce food waste. FEBA is the European association of food banks,
founded in 1986 that brings together 330 food banks from 29 European countries to combat
food waste and food insecurity. FEBA’s main activities include(European Food Banks
Federation, 2020):

e Awareness-raising on poverty, malnutrition, food waste and food banking, and
advocacy for the maintenance of the Fund for European Aid to the most Deprived, lifting
obstacles to food donation for social purposes, and for the promotion of circular
economy.

e Strengthening the network by facilitating knowledge exchange, disseminating
innovative best practices, expanding the reach of global partnerships to more countries,
and assuring compliance to the FEBA Charter.

e Developing Food Banks through coaching, facilitating food and fund sourcing, and
fostering the creation of new Food Banks.

Food banks have a unique role since they are able to collect large quantities of food and
redistribute them quickly and safely and ultimately achieving hunger alleviation and food waste
prevention.

info: https://www.eurofoodbank.org/

8.2 Boroume

Established in 2011, Boroume is a non-profit organization whose mission is to reduce food
waste and to fight malnutrition in Greece. Their vision is to develop a social movement to
reduce food waste while provide people in need with nutritional support. The organization has
mobilized businesses, sponsors, volunteers and friends to support their mission. Thus far, their
results are remarkable: Since 2011, 58 million portions of food have been saved and offered to
people in need (estimated value of € 116mil) and each day more than 30.000 portions of food
are delivered. The organization approaches the food waste issue holistically through various
programs that not only redistribute food but also increase the awareness and educate people.

info: https://www.boroume.gr/en/boroume/

8.3 Sustainable Food Movement in Greece (SFMinGR)

Sustainable Food Movement in Greece is a social business aiming to tackle food waste and
promote sustainability in gastronomy and tourism. It provides training and consulting services
to businesses operating in the said sectors, which wish to be innovative, and environmentally
and financially sustainable, and highlight their corporate social responsibility, as well as to
professionals who wish to specialize in sustainable gastronomy.
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In 2018 the SFMinGr developed Foodity, the first Greek low-cost surplus food meal app for
high-end hotels and restaurants, aiming to tackle food waste in high-end gastronomy.
Consumers who cannot afford to dine at a high-end restaurant may use foodity to enjoy up to
3 fresh and healthy meals daily, which under other circumstances would end up in the garbage,
during specific times in the day, adopting ethical consumerism.

info: https://www.sustainablegastronomy.eu/blog.aspx

8.4 Nowaste.gr — Every product matters

A platform created for the promotion and consequent consumption of food products that are
close to their expiration date. This app (marketplace) connects traders and consumers while
also identifying items nearing the end of their shelf time, by providing the labelling dates ("Use
by" or "Expiry date" and "Best Before"). Thus, a "), a win-win-win transaction is created for
buyers, sellers and the environment. The buyer purchases a safe for consumption food product
at an attractive price and the seller trades a product that would have been a loss, while at the
same time a food product is consumed. The use of the platform is very simple and covers six
main categories (Food, Wine, Animal Feed, Cleaning, Healthy Beauty and Fertilizers), while
others will be added gradually with the aim of covering all product categories that have an
expiration date. This initiative contributes to the goal of reducing food waste and has received
positive feedback from companies, stores and consumers.

Info: NoWaste.gr - Think. Buy. Save.

9 Existing methodologies on SMEs regarding food waste
management in Cyprus

9.1 Circular Economy approaches

The Cypriot policy on waste management is based mainly on waste hierarchy (reduction, reuse,
recycling, recovery, and disposal) and the correct environmental handling. The aim is to protect
the environment and human health. This is achieved through the reduction/elimination of the
harmful effects of the generation and management of waste. It is also achieved through
promotion, reuse, recycling, and recovery. Environmentally sound management plays an
important role in reducing landfill disposal and reducing the overall impact of resource use.
Preventing and reducing waste generation, combined with the necessary increase in reuse and
recycling, could improve the resource efficiency of the Cypriot economy, increase business
opportunities, and create jobs in the recycling sector.

Overstocking of food and overproduction of meals are typical results of inaccurate demand
forecasting in HORECA. Thus, establishing a good relationship with suppliers may facilitate food
waste minimization. This would help HORECA staff order optimum quantities of food when and
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if needed. The causes of HORECA sector food waste generation are also linked to effective
mitigation on the consumer side. If consumers are irresponsible, this will result in significant
food wastage. The total amount of waste generated in Cyprus in 2018 amounted to 3,132,000
tons or 3576 kg per capita compared to 7050 for the EU. Excluding major mineral waste, this
figure came down to 815,000 tons or 930 kg per capita, compared to EU’s 1818 kg per capita.

9.2 Food waste prevention initiatives and educative programs

It appears to be several training programs for the management of food waste. Their aim is not
only to raise awareness but also to provide knowledge to both entrepreneurs and their
employees. The ultimate goal is to change the mindset of professionals, and by extension, the
way food has been managed by businesses that are operated in sectors such as Hospitality,
Catering and Food Service, leading to the adoption of good environmentally friendly practices
that also lead to a reduction in business costs.

9.2.1 Cyprus initiatives:

1) Zero Food Waste Cyprus is a Nicosia-based initiative, based on the voluntary work of the 3
members of the board of directors of. Their mission is to promote a circular food economy by
reducing food waste and providing food to people in need. They also aim to raise awareness of
food waste and inform about the environmental aspects, as well as provide solutions on an
individual and public basis (reducing food waste, composting, etc.).

2) The Cyprus Action Plan for the transition to a circular economy with 4 main pillars:
- 1st Pillar, cultivating a culture

- 2nd Pillar, providing incentives

- Pillar 3, infrastructure

- Pillar 4, Municipal waste management

3) Cooperation with the OEB-CYPRUS EMPLOYERS & INDUSTRIES FEDERATION: The aim is to
gather and promote good practices from Cypriot businesses and organizations that facilitate
the transition to a circular economy.

4) Green Dot Cyprus-Green Dot Cyprus is the first collective recycling system approved in
Cyprus and is a non-profit organization.

5) Cypriot HORECA kitchen initiative: The mission of this initiative is to institutionalize food
waste prevention through separation and measurement, donation, and recycling. It works with
the private sector, schools, farms, restaurants and grocery stores and hospitality industry. A
toolkit was developed and piloted in hotels, based on the weight watchers’ program where
hotels measured their food waste with an intention to reduce or donate it. Training videos for
staff in the hospitality service and tools are free to access online, menus are redesigned, etc.
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Results included a 10-30%+ reduction of food waste over 6 months, savings for business,
community dynamics and staff engagement and more sustainable consumption.

6) OEB's competition for business participation in the "FOODPrint" Awards, aimed at reducing
food waste and food loss

7) AKTI supports civic action, social entrepreneurship, and the environmental upgrade of our
schools, through the implementation of ‘Tiganokinisi’. ‘Tiganokinisi’, an educational,
environmental program which focuses on the collection and recycling of used cooking oil, has
been successfully applied in more than 400 education units all over Cyprus. Through this
program, students learn how used oil can be transformed into biodiesel, and schools gain
resources for environmental education and support of their environmental infrastructure, for
the benefit of students all over Cyprus! At the same time, through the program, green jobs are
promoted, and young, unemployed scientists are recruited.

9.3 Inventory and Waste Production control

Digitalization and innovation regarding the food waste are not used yet from the majority of
Cyprus SMEs.

9.4 Donation for human consumption

The effectiveness of food donations to charities is defined by the legal landscape of the country
in which a HORECA operates. Food safety standards may discourage the HORECA sector from
mitigating food waste because policies prohibit redistribution of unsold food and prioritize
disposal. For example, law requires businesses to dispose of food that has been damaged
during transportation and storage or that was incorrectly labelled. In such a case, policies
facilitate food waste rather than prevent it.

In Cyprus there are some initiatives from HORECA Companies, but there is a lack of a unified
HORECA Strategy to food donation for human consumption, although there are numerous
charity organizations that accept dry and/ or fresh food. Some of them are mentioned below

1) Cyprus donation organization-Zero Food Waste

2). Zero Food Waste Cyprus is an initiative of young volunteers aimed at reducing food waste
by collecting “waste food” from local markets and re-distributing it to anyone in need.
3). Green Dot Cyprus

4) LIFE-FOODPRINT: The project "LIFE - FOODPRINT", co-funded by the LIFE program of the
European Union, focuses on the environmental problem of food waste. The aim of the project
is, in a first stage, to raise awareness among the public and specific target groups of the
environmental burden of organic waste and to raise awareness, with the ultimate aim of
changing behaviour.
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9.5 Animal Feed

The donation of unconsumed food for animal feed is done on an individual basis. Unconsumed
food may be fed to animals. This has been applied in the case of France (White, 2015) which
has legislated that supermarkets cannot dump surplus food but must donate it at least for
animal feed.

In Cyprus, there are many animal farms (mostly pig farms) and dog sanctuaries which would be
more than willing to make use of this excess food. Another example is that the National Guard
has agreed to reduce food waste by saving leftovers for Cyprus’ animal shelters. For example,
Sigan Management Ltd, under the environmental obligation of the Republic of Cyprus as a
member state of the European Union, produced raw materials for cosmetics, biofuels, and
animal feed. We should also note the expertise of the LIFE F4F project - Food from Food - an
innovative food waste process coming from Athens to our island. The project "Food from Food
- Food for Feed" aims at developing an integrated feed production process from the food waste
(kitchen and dining room) of catering establishments, mainly hotels and restaurants, which
already apply a source separation system or would like to apply it soon.

The residues are placed in special bins and collected in special refrigerated vehicles, which
ensure their safe transport to the pilot solar drying plant. Central to the F4F process is the
pasteurization of food waste through a modified and enhanced solar drying process, which is
preceded by hand-sorting and shredding of the waste.

9.6 Energy or material recovery from food waste

The Municipal Waste Management Plan issued by the Department of the Environment by
Republic of Cyprus sets the following:

Quantitative objectives are (a) 40% separate collection on the total rate of municipal solid
waste by the year 2021, with the ultimate target of 50% until 2027 (from 20% in 2012), (b) 50%
of recyclable materials (paper, plastic, metal, glass) in municipal waste to be prepared for reuse
by 2020, (c) 15% of municipal organic waste to be collected separately by 2021, (d) the amount
of biodegradable waste that is promoted for burial, shall not exceed 95,000 tons after
processing (compared to 459,940 tons that were sent for burial in 2011, of which only 57,000
tons had been processed at the Koshi Integrated Solid Waste Management (OEDA)) and (e) the
achievement of the objectives of the European directives on packaging waste, electrical and
electronic equipment waste generated from the residential sector and other sources that are
similar in type to those of the domestic sector and waste from household batteries and
accumulators.
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9.7 Composting

Food leftovers may also be composted and used as fertilizer. Composting is a sustainable
alternative for organic waste that offers environmental and economic value, and by producing
material that can either be used as a soil nutrient or be sold for profit. In view of regulations for
the management of municipal waste by local authorities, which provide for the mandatory
separate collection of organic waste as from July 2024, the Ministry of Agriculture has
prioritized the implementation of projects to strengthen the infrastructure of organic waste
management. In this context, the installation of composters in mountainous and remote areas
will help toward the implementation of obligations arising from the regulations. As well as
towards achieving the objective of diverting organic waste from landfills and allowing the reuse
of the produced compost as fertilizer at a local level.

9.8 Landfilling

According to the EU Landfill Directive, Member States have to reduce the amount of
biodegradable municipal waste (BMW) landfilled to a certain percentage by 2006, 2009 and
2016. The targets are related to the generated amount of BMW in 1995. The indicator can be
used to assess the prospects of Cyprus for meeting these targets. The target years for Cyprus
are 2010, 2013 and 2020, since Cyprus has been granted a derogation period for the fulfiiment
of the Directive’s targets due to the fact that the country put more than 80 % of the collected
municipal waste to landfill in 1995. Furthermore, if this indicator is linked with the indicator on
organic recycling, it would be possible to estimate whether the biodegradable waste that is not
landfilled is either recycled or incinerated. Cyprus produces around 220 thousand tons of
organic waste every year, including kitchen, garden, and food industry residues, which end up
in integrated waste management facilities (IWMFs) and landfills, while part of the organic waste
produced is subjected to anaerobic digestion for biogas production or composting.

Cyprus has systems Source separation, applies the composting process and implements Waste
collection, storage and treatment methods. Cyprus has an integrated waste management
facility in Kosice which serves the Larnaca and Famagusta Districts, a Sanitary Landfill Site and
a waste management and recycling facility. Landfill of Waste (Landfill) in Paphos, two
Uncontrolled Waste Disposal Sites Two Landfill sites in Vati and Kotsiatis, two transfer stations
Waste Transfer Station in the villages of Chrysochous and Skarinou, and two waste transfer
stations in the villages of Katoys and Skarinou, as well as two processing/recycling facilities for
waste incineration plants Scyra Lima and Scyra Vasa.

The upgrading and optimization of organic waste management systems in Cyprus can
contribute to the economy as the proper utilization of such a rich waste can be used to produce
a wide range of high value products with the least feasible impact on the environment.
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10 Existing methodologies on SMEs regarding food waste
management in Greece

10.1 Circular economy

There are a lot of programs and initiatives regarding the circular economy in Greece. Some

typical examples are:

Research infrastructure for Waste Valorization and Sustainable Management of
Resources, INVALOR, aiming to promote the concept and the principals of circular
economy.

Circular Economy Park of Heraklion Crete, a park that will work around but also inform
and educate about waste management and recycling, according to the principals of
circular economy.

Materials Reuse Center, aiming the reduction of the produced waste and its reuse,
helping people trade goods and educate them.

Boroume, a non-profitable organization, which is trying to reduce food waste and the
malnutrition in Greece, by offering food and educating about food waste management.
Bioeconomy and Environment Cluster (CLUBE), a non-profitable company aims the
improvement of business activities, development and innovation, in the fields of
bioeconomy, bioenergy and the environment in order to strengthen the green and
circular economy.

REPLACE - Regional PoLicy Actions for Circular Economy, an EU program that the region
of Crete is taking place, with its main goal being the improvement of regional
operational programs regarding the performance on the field of circular economy.
PHOTOREC, a project that its result will be an integrated solar sell management system,
with purpose the maximum recovery and utilization of materials and metals.
FISHBONE, a project that addresses waste management from trout filleting by utilizing
the herringbone to produce hydroxyapatite.

WASTES-to-BIOPOLYMERS, a project trying to develop environmentally friendly and
financially viable processes to convert waste from the food industry to bioplastic
products.

ANATHREPSI, a project motivated by the transition from the linear to the circular
economy, with objectives the use and the improvement of innovative technologies to
recover water and nutrients from the liquid wastes of the food industry.

A lot of restaurants in Greece adjust their menus based on the season, using seasonal
ingredients and recipes so they can have fresh food and reduce the need of maintenance and
travel of the food, which increases both the cost and the risk of food loss. Also, there are a lot
of farms that cooperate immediately with the restaurants, providing them with the products
they need, fresh and instantly.
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Also, a lot of farms operate as retail shops, cutting away the intermediates and contacting the
consumers. An example for this is the farm Bralou, a farm which sells the biggest percentage of
their production to the consumers that they visit their restaurants.

10.2 Food waste prevention initiatives and educative programs.

The revised EU recycling target for 2030 for municipal waste is 65%, while Greece is given
additional five years to meet the target.

There are a lot of programs trying to educate and inform about the huge problem of food waste
in Greece. Some examples:

The program “Alliance for Food Waste Reduction”, an initiative from the non — profitable
organization BOROUME and Super Market chain AB, aiming to reduce the food waste from the
production of the food up to the consumption. They inform and educate about the
consequences of food waste, the measures and acts that help to reduce the food waste and
help and promote the donation of food surpluses for public benefit.

There are also a lot of programs for schools. For example, the program from Foodbank that
inform children in schools for this huge problem.

Another best practice comes from the company INTERCATERING. They are buying their raw
material from local producers to reduce energy cost, they train their personnel about the
proper management of their goods so they can utilize them in maximum, adjust the size of the
plates to the needs of the customers, recycle and they are also a part of the “Alliance for Food
Waste Reduction”.

Winnow: It exists as a good waste management practice but there is no relevant information
for Greece and whether it has started to be used in our country.

10.3 Inventory and Waste Production control

Generally, digitalization and innovation regarding the food waste are not used yet from the
majority of Greek SMEs. But there is the online governmental platform where the individuals
and the companies can declare the stock of agricultural products and food, an initiative to help
the better food management and avoid food loss/waste.

10.4 Donation for human consumption

It is a usual and easy practice in Greece to donate food. There are a lot of organizations,
institutions and individuals that deal with it and the law is not very strict, allowing the easy and
fast donation of food. A good example for this is the non-profitable organization "Boroume".
"Boroume" contacts every possible donor, from restaurants and catering companies to families
and individuals. It helps them gather the food and find people who need it, inform them about
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the required procedures and educates individuals, schools and companies in order to restrict
the food waste and help the people in need at the same time.

Another example: Social plate, a similar organization with BOROUME. Through Social Plate
people can offer the extra food they don’t need but is capable for consumption. Also, they have
initiatives where they help farmers and local producers to reduce their food loss and manage
better their food surpluses.

10.5 Animal feed

Food Waste is often being used to produce animal feed. It's a common tactic individually but
there are also companies that follow this tactic. For example, the project Food for Feed, which
uses hotel's food waste to produce animal feed by drying the food leftovers, creating dry food.

"Food for Feed: An Innovative Process for Transforming Hotels' Food Wastes into Animal Feed:
An Innovative Process for Transforming Hotels' Food Waste into Animal Feed". The objective of
the project is the development of an integrated process to produce animal feed from food
waste (kitchen and dining room) of mass catering establishments, mainly hotels and
restaurants, which already apply a source separation system or would like to do so soon. The
central element of the FAF process is the pasteurization of food waste through a modified and
enhanced solar drying process.

10.6 Energy or material recovery from food waste

Food waste gives us a new perspective on methods recycling and energy creation. The research
around this issue is constantly evolving, attempting to overcome the obstacles and challenges
to converting bio-waste into fuels and products. Alongside the technological issues being
addressed, account is taken of the economy, the environment and society in general, making
the cooperation between the Member States and the of scientists, industry and governments
is imperative (Bhatia et al, 2018).

In Greece, this practice exists but mainly from individual initiatives and not as a general
approach.

10.7 Composting

Composting is a usual food waste management tactic in Greece. A lot of SMEs gather their food
waste and, either for themselves either for selling, they compost them and convert them to
fertilizers, especially in the agricultural areas of the country.

Siakandaris Group is an example, a company that takes over the gathering, transport and the
composting of various waste, from households to public parks and the agricultural sector.
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Another company is compost laboratories, a company that deals with composting and always
tries to be in the edge of technology and innovation, also cooperating with the Aristotle
University of Thessaloniki.

10.8 Landfilling

A part of this information could be also derived from the questionnaires. This is the main
practice by the municipalities but is not usual for SMEs to use it. In Greece, larger percentages
of food waste seem to be sent to landfill as it is shown to be a main waste management practice.

Better waste management in Western Macedonia:

The exception is an integrated mixed solid waste management system from June 2017. The one
in Western Macedonia. The project represents the first public-private partnership
implemented in Greece in the waste management sector, and even today it remains the only
fully constructed and operational integrated solid waste management system in the country.
The system treats all the municipal solid waste in the region, includes a mechanical biological
treatment plant and 10 waste transit stations, avoiding 60,000 tonnes of mixed solid waste
ending up in landfills.

11 Existing methodologies on SMEs regarding food waste
management in Belgium

As a consequence of the Belgian State reforms initiated in the 1980s, the three regions of the
country (Flemish, Walloon and Brussels Capital) have become virtually exclusively competent
for all environmental matters, including waste management. Taking into account that the
Belgian partner for this project (Horeca Partners) is located in Flanders, the remainder of this
section focuses primarily on the Flemish region.

11.1 Circular economy

The Flemish region aims to have a circular economy where nothing is wasted by 2050. With
that long-term goal in mind, action plans with a medium term scope have been generated by
the Flemish Public Waste Agency (OVAM). The most relevant plans in this respect are the
‘Circular Economy Roadmap’ and the ‘Action Plan for Circular Food Loss and Biomass (Residual)
Flows 2021-2025’. The former delineates how the region can organize its production and
consumption systems for food, housing, mobility and comfort in a more circular manner, while
the latter proposes policies to address food loss and food waste, as well as the circular use of
biomass (residual) flows. The action plan focuses on three cycles: (1) food loss and food waste
streams from producer to consumer, (2) biomass (residual) flows from public space, nature,
forestry and landscape management, and (3) wood (residual) flows from industry and
households. Given that biomass and food (residual) flows are renewable, versatile and
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biodegradable, they can play an important role in the circular economy. The three policy
objectives that are central to this action plan follow the materials hierarchy and the cascading
principle. As such, they form the basis of the management of each cycle:

* more prevention, less loss;

e Detter sorting and collection;

e more high-quality valorization.
The hub and inspiration for the Flemish circular economy is the public-private partnership
Circular Flanders, which was established in 2017. Its partners include governmental
institutions/departments (e.g. the Flemish Public Waste Agency, the Flemish Department of
Economy, Science & Innovation, the Flemish Department of Agriculture and Fisheries, the
Flemish Environmental Department), industry federations (e.g. Agoria representing
technological companies, Essenscia representing the chemical & life sciences industries,
Febelfin representing the financial sector, Fedustria representing manufacturing companies in
the textile, wood & furniture industries, Fevia representing the food industry, Embuild
representing the construction industry, Denuo representing the waste handling and recycling
industry), and the knowledge community (e.g. KU Leuven university, the independent Flemish
research organization in the area of cleantech and sustainable development VITO). One of the
six themed strategic agendas along which the partnership works, is the food chain. In view of
that strategic theme, a Taskforce Circular Food Chain has been created within Circular Flanders,
mainly working along the following three pillars: (1) optimum use of bio raw materials, (2)
optimum use of food, and (3) optimum use of residual flows.

Numerous initiatives regarding the circular economy exist in Flanders and, by extension, in
Belgium. Some food-related examples are the following:

e (Cabosse Naturals is a start-up under the wings of chocolate and cocoa products’
manufacturer Barry Callebaut seeking to tackle the fact that generally speaking about
70% of the fruit surrounding cocoa beans is thrown away in the context of the
production process of chocolate. Cabosse Naturals aims to upcycle the pulp and skin,
and introduce it into the food chain. The pulp is pressed into a fruity juice and the dried
skin is ground into a powder that can be used for various applications;

e with more and more people living in urban areas, there is an increasing need for fresh
and safe food. This need can be met in a sustainable, innovative and effective way by
integrated urban farming systems. Building Integrated Greenhouses (BIGH) grows local
produce in aquaponic farms installed into/on existing buildings and uses the energy loss
from the buildings to provide the heat required by the farm. Overall farm design is
conducted with a view to achieving maximum circularity;

e in 2021, representatives of the entire Flemish food industry, from primary production
to retail and HoReCa, joined forces to achieve one strong common goal: giving
permanent attention to Flanders’ local food. The five major partners of this campaign
are ‘Algemeen Boerensyndicaat’ (representing farmers), ‘Boerenbond’ (representing
farmers), ‘Fevia Vlaanderen’ (representing the food industry), ‘Horeca Vlaanderen’
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(representing the HoReCa sector), and Unizo (representing SME’s in general). There are
four main objectives: to increase the pride in local food, to increase the preference for
these products, to increase the recognisability of the local product and to make both
consumers and professionals choose products from the Flemish region more
consciously. Participants subscribe to a charter under the heading "Food connects
farmer and citizen". Retailers, catering managers, processors and producers who
commit themselves, use the common label 'Ambassadeur Lekker van bij ons' (i.e.
‘Ambassador for tasty local food’). For this purpose, physical and digital carriers have
been created, including a window sticker, a wall plaque, a counter display and a clothing
pin;

in 2021, the Lunch Garden franchise network (comprising just over 60 free flow
restaurants in Belgium) has strengthened its Belgian identity by establishing a
sustainable partnership with ten local suppliers. The restaurant-franchise chain thus
commits itself to continue using high-quality and sustainable local products.

11.2 Food waste prevention initiatives and educative programs

Specifically, as far as food loss and food waste flows from producer to consumer are concerned,
some of the major targets set forth in the plans developed by the Flemish Public Waste Agency

can be summarized as follows:

all food retail (specialized and non-specialized), all food wholesalers and all food
distribution centers should contribute to food donations and/or some other form of
redistribution of food products for human consumption;

compulsory separate collection of organic bio-waste and organic waste from all
companies and households by the end of 2023;

85% recycling of organic waste, household and commercial organic waste by 2025. It
should be emphasized that this is not a target as such for all green waste. The aim lies
on the recycling rate per treatment plant and is consequently concerned with the
processing efficiency of those installations;

a 30% reduction in food losses and waste through prevention, re-use and separate
collection by the end of 2025, compared to 2015;

a 20% decrease in residual waste from businesses (hotels, restaurants, catering,
hospitality, retail) by the end of 2025, compared to 2019;

optimum valorization of food waste flows by the end of 2025. Where this is not yet
happening although it is possible and legally permitted, the aim is to valorize them
higher up the cascade, i.e. a higher cascade index in comparison to 2015;

as Flanders contributes to the UN Sustainable Development Goals (SDG 12.3) with
actions to reduce food loss and waste in primary production, horticultural cooperatives,
the food industry, food retail and distribution, restaurants, catering and households, it
subscribes SDG 12.3’s aim to halve food waste per capita worldwide by 2030, at retail
and consumer levels;
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Flanders also contributes to the European Waste Framework Directive’s target to have
at least 60% of municipal waste reused or recycled by 2030.

Quite a lot of initiatives regarding food waste prevention as well as education and knowledge
sharing on the issue exist in Flanders. Some examples are the following:

the ‘No Food to Waste’ initiative was set up in March 2014 by the Flemish government
and a number of partners among which the HoReCa sector federation ‘Horeca
Vlaanderen’, the federation of the food industry ‘Fevia’, the Farmers’ Union
(‘Boerenbond’) and the Union of Belgian Caterers (‘Unie Belgische Catering’). They all
signed the commitment statement ‘Together Against Food Waste’. The ‘No Food to
Waste’ website offers a number of tips & tricks to fight food waste and Horeca
Vlaanderen has developed a checklist with a view to reducing food waste in restaurants
and hotels. By now, about 470 kitchen chefs have signed the charter, thus committing
to actively reducing food waste;

Colruyt Group, one of Belgium’s leading supermarket chains, has partnered up with the
urban farm ECLO (formerly known as ‘Le Champignon de Bruxelles’), to grow
mushrooms from its own bread waste. ECLO has the know-how to process bread into
substrate and grow different types of mushrooms on it. After 1.5 years of testing, the
first mushrooms grown on Colruyt’s bread residual streams were sold in the fall of 2021;
the Belgian city of Ghent was one of the first cities in Europe to launch its own urban
food policy, labelled ‘Ghent en Garde’, in 2013. This initiative seeks to strengthen short
food supply chains, increase sustainable food production and consumption, allow for
better access to food, and decrease food waste. It has achieved structural changes to
the city’s food system through participative governance models, including the
establishment of a food policy council. Under the Ghent en Garde policy, suburban
farmers markets and a new logistics platform for professional buyers have been
installed. In its first two years alone, already 1,000 tons of surplus food were distributed
to more than 57,000 people in need. Since 2014, more than 40 schools have received
training regarding how to develop community garden beds on their campuses. It is also
believed that Ghent was the very first city in the world to introduce a vegetarian day,
thus significantly altering the eating habits of local residents. Furthermore, the city’s
local version of a doggy bag, a cardboard box named ‘Restorestje’, has been widely
copied in other Belgian cities and regions;

the ‘Too Good to Go” mobile application connects customers to restaurants and stores
that have surplus unsold food. This company of Danish origin has been active in Belgium
since 2018, with over 6,800 partnering businesses at the moment;

FoodWIN is a non-profit organization acting as a point of contact and consultant for
local governments, large kitchens, food companies, etc. regarding all food waste-
related issues. It also serves as a knowledge hub by sharing general insights on food
waste prevention. In addition, they organize on-demand workshops in which numerous
tips and tricks are given to reduce food waste;
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e Get Wasted is an online marketplace aimed at strengthening the valorisation of food
surpluses and residual flows by connecting the various links in the agri-food chain:
farmers, companies in the food industry, schools, etc.;

e The ‘Foodsavers’ label refers to organisations and people actively involved in collecting
gualitative food surpluses from manufacturers, auctions, supermarkets and companies,
with a view to distributing the surpluses to people in need via a wide range of social
organisations;

¢ Rekub has been fighting food waste since 2015. Initially, it launched several pop-up
restaurants where kitchen chefs composed menus on the basis of ingredients that
would have been wasted otherwise, e.g. “ugly” fruit and vegetables, fish from by-catch,
etc. After also having developed an app enabling retailers to publish their surpluses,
Rekub now produces “ugly vegetable”-based chocolates.

11.3 Inventory and waste production control

Whereas for example a startup such as Orbisk, using image recognition to automatically
recognize the kind of food that is thrown away thus making it possible to monitor food waste
and to optimize processes in professional kitchens, is becoming increasingly popular in the
Netherlands, there is no widespread use of innovative, digital food waste-related solutions in
Flemish (and by extension Belgian) SMEs.

One application with a fairly broad user base is the digital food and beverage manager Growzer.
This platform allows hospitality businesses to digitally place direct orders with suppliers, as well
as to arrange delivery. It also serves as an overall management dashboard. Currently, the
platform links nearly 3,000 suppliers and wholesalers with more than 4,000 hospitality clients.
While the Growzer application is not specifically aimed at food waste reduction, the inherent
optimization of inventory management should also add value in that respect.

Some examples of other digital food waste-related initiatives are:

e in 2022, Vlaco (i.e. a federation of governmental institutions and companies active in
the processing of organic and biowaste) has launched the app ‘Plan-eet’, primarily
aimed at enabling consumers/households to monitor how much food they throw away.
The mobile application also offers a number of tips and tricks with a view to reducing
food waste;

e Foresightee has developed an artificial intelligence/machine learning-based technology
to optimize sales forecasting in food companies. Its algorithms are aimed at predicting
the sales of fresh produce. Reducing food waste is one of Foresightee’s explicit
objectives. Initially, mainly retailers constituted the target customer group, but since
the corona pandemic, the focus has broadened to other food businesses including
producers, wholesalers and (corporate) catering.
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11.4 Donation for human consumption

As mentioned in section 11.1, one of the targets set forth by the Flemish Public Waste Agency
is that all food retail (specialized and non-specialized), all food wholesalers and all food
distribution centers should contribute to food donations and/or some other form of
redistribution of food products for human consumption.

The Belgian food industry has actively been donating food to food banks for many years
anyhow, amounting to on average 5,000 tons annually. In order to further stimulate this
practice, Fevia, i.e. the federation representing the Belgian food industry, and the Belgian
Federation of Food Banks signed a charter in 2021. As such, they have formally committed to
continue supporting each other in stimulating food donations.

‘Schenkingsbeurs’ is an online platform aimed at connecting food donors with social and food
aid organisations. The overall goal is to facilitate food donations for all parties involved through
tools which do not only connect, but are also helpful in terms of managing the distribution and
traceability of the donations.

In terms of regulations, a maximum of 5 food donations per year by a private consumer is not
considered to be a ‘professional’ activity. In all other instances, food donations require
registering with the Federal Agency for the Safety of the Food Chain (FASFC; in Dutch: ‘Federaal
Agentschap voor de Veiligheid van de Voedselketen’, FAVV). The FASFC monitors whether
hygiene rules are properly applied with respect to food donations. However, as far as food
banks and other charities are concerned, the FASFC states explicitly that a very flexible
approach, including a number of formal relaxations, is adopted so as not to have administrative
obligations stand in the way of food redistribution.

11.5 Animal feed

In May 2017, the Flemish Food Supply Chain Platform for Food Loss published a monitoring
report aimed at gaining an insight into the efficiency with which the agri-food chain, from
harvest to consumption, dealt with food commodities in 2015. According to that report, 92%
of all food waste in Flanders was valorised, with animal feed (43% of all food waste) being the
largest proportion in this respect. Particularly as far as the agriculture, auctions, food industry
and household links in the agri-food chain are concerned, animal feed is a well-established
valorisation tactic.

A specific example worth mentioning is Trotec. This company was already incorporated in 1968
and can be considered a pioneer in the processing of by-products originating in the food
industry which are not suitable for human consumption, into high-quality basic ingredients for
animal feed. With a view to further developing its innovative technology and upscaling its
activities, Trotec is also the driving force behind the international LIFE F3 project.
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11.6 Energy or material recovery from food waste

According to the monitoring report published by the Flemish Food Supply Chain Platform for
Food Loss in 2017, of all Flemish food waste, 21% is valorised through anaerobic digestion
(converting food waste into fertilisers and energy), and 5% is valorised into energy applications.
Consequently, as a whole, these approaches can be deemed to be quite common food waste
valorisation tactics in Flanders. Moreover, particularly anaerobic digestion is applied quite
broadly throughout more or less the entire agri-food chain.

A specific example in this respect is Indaver, a pan-European waste management company. As
the fermentation of bio-organic waste can be converted into heat or electricity, or can be
supplied to the grid after refining it to the quality of natural gas, Indaver derives a sustainable
fuel for biomass power stations from selectively collected green waste. Concretely, at its
Belgian plant in Grimbergen, the company processes, amongst other things, green vegetal
waste from municipalities into compost and biomass.

11.7 Composting

The monitoring report published by the Flemish Food Supply Chain Platform for Food Loss in
2017 states that only 6% of all food waste throughout the Flemish food chain is valorised
through composting. Overall, it can therefore hardly be regarded as a major valorisation tactic
in Flanders. Basically, this is only the case for the auctions, retail and household links in the agri-
food chain, of which respectively 17%, 16% and 40% of food waste is valorised in this manner.

11.8 Landfilling

In Flanders, the food waste destinations ‘incineration without energy recovery’ (for all waste)
and ‘landfilling” (for all household waste and for selectively collected biomass waste) are
prohibited by law. As such, it is hardly surprising that according to the monitoring report
published by the Flemish Food Supply Chain Platform for Food Loss in 2017, merely 1% of all
food waste is landfilled/discharged.

12 Existing methodologies on municipalities regarding food waste

12.1 City of Zadar
12.1.1 Farm to Fork strategies/initiatives

In order to promote local producers and to create a better condition for island products on
market, every year City of Zadar publishes Public call for grants for the promotion of "Croatian
island product". This way grant funds are allocated to the producers of agricultural products
who operate on the islands for marking their products with the label "Croatian island product",
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under the conditions prescribed by the Ordinance on conditions, criteria and methods of
marking products with the label "Croatian island product (Official Gazette 47/07).

Every year, small fairs of local producers ,Days of the sun“ are held in the city centre, in which
organization City of Zadar does not participate directly, but supports them by providing public
areas. Fairs are organized by local NGO ,Eko Zadar”.

In August 2021. under the patronage of the Ministry of Regional Development and EU Funds,
Zadar County, City of Zadar and Tourist Bord, a fair of agricultural products from the island was
held in Zadar.

Under the organisation of Zadar County and AGRRA - Zadar County Rural Development Agency,
Zadar County Agritourism Open Days have been held for already 3 years in a row. During the
Open days, on farms which applied for participation, visitors can enjoy traditional gastronomy
of the highest quality created exclusively on local farms and villages.

In the aim of promotion of local products, platform Agroturizam Zadar is being developed.
Platform offers promotion and market presence for local producers. The website provides
information on the possibilities of visiting agritourism estates and consumption of local
products, offers the possibility of advertising and booking degustation, restaurants and taverns
that offer local products, continuously promotes it on social networks through the publication
of pictures, stories and videos.

12.1.2 Food policies to create a sustainable food system

As part of the wider campaign on sustainable waste management, in 2019 educational
programs were held in the City of Zadar among all age groups related to education on waste
prevention, proper disposal of waste in containers (including bio waste generally) and home
composting. The activities included the creation of various educational and informative
materials (leaflets, brochures, posters, billboards, etc.), the creation of radio and television
spots and banners for internet portals. Created materials and spots were distibuted and
publiced during 2019.

At the national level, Fund for Environmental Protection and Energy Efficiency, in cooperation
with the Ministry of Economy and Sustainable Development, the Ministry of Tourism and Sports
and the Geotechnical Faculty, launched the pilot project "Reduce food waste, cook for your
guests". The project is currently being implemented in two hotels - in the "Park plaza Histria" in
Pula and the "Osijek" hotel in Osijek. Within the framework of the project, information is
collected and appropriate methods are set up, so that the project will ultimately be applied at
the level of the whole of Croatia. In the hotels involved, workshops were held and employees
were introduced to examples of hotels that already operate according to the principle of
planned food management, proper food storage and estimates of realistic meal quantities.
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12.1.3 Synergy/collaboration of the municipality with companies and/or universities
developing innovative solutions to fight food waste

Zadar was included in the statistical survey on food waste in the Republic of Croatia, which was
conducted in 2021 by the Ministry of Economy and Sustainable Development according to the
new EU methodology. The project included a survey of over 1,000 households and about 2,000
units in the business sector and family farms.

12.1.4 Use of food surpluses to feed people

There were no activities regarding to use of food surpluses to feed people.
12.1.5 Initiatives

There were no activities regarding to food waste.

12.1.6 Goal statements regarding the prevention of food waste

There are no goal statements regarding the prevention of food waste on local level but on
national level there are 2 documents adopted regarding to food waste:

1. Ordinance on waste oils (Official Gazette, 124/06,121/08, 31/09, 156/09, 91/11, 45/12,
86/13, 94/13, 95/15, 57/20, 81/20, 84/21) which prescribes the method of managing
waste oils, the types and amounts of fees paid by those liable to pay fees for waste oils,
the method and terms of calculation of fees, the amount of fees to be paid to authorized
persons for the collection of waste oils and other issues related to the management of
waste oils.

2. 2.Plan for the prevention and reduction of food waste in the Republic of Croatia 2019-
2022 and the Program for the implementation of the Plan. The goal of the Plan is
responsible production and consumption with a specific goal: reducing food waste in
the economy by half at the retail and consumer level, and reducing food losses along
the entire production and supply chain. The goal is planned to be achieved through the
following measures and activities:

Measure 1: Improvement of the food donation system in the Republic of Croatia
1.1 Amendment of the legislation related to the food donation system
1.2 Organization of trainings on the legislative framework for donating food

1.3 Creation of a guide on food donation, including food donation and business and food
donation and tax regulations

1.4 Establishment of an IT system for connecting stakeholders in the food donation system
1.5 Food Bank in the Republic of Croatia - Feasibility Study

1.6 Food bank in the Republic of Croatia - establishment
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1.7 Encouraging the use of funds for the procurement and distribution of donated food (FEAD
and ESF+)

1.8 Implementation of a food donation campaign by raising the awareness of all stakeholders,
social sensitivity and social responsibility

Measure 2: Encouraging the reduction of food waste generation

2.1 Cooperation with the associations of individual sectors - creation of sector guides for the
prevention of food waste

2.1 Cooperation with the associations of individual sectors - creation of sector guides for the
prevention of food waste

2.2 Promotion of food sales directly from producers

2.3 Launching a digital platform for sharing one's own experiences - good business practices in
preventing and reducing food waste

Measure 3: Promotion of social responsibility of the food sector

3.1 Dialogue and conclusion of voluntary agreements with producers, processors and
distributors on the obligation to reduce food waste generation

3.2 Awarding of special awards for the most outstanding examples of good practice in
preventing food waste

Measure 4: Raising consumer awareness and information about preventing and reducing food
waste

4.1 Campaign for consumers related to raising awareness about the prevention and reduction
of food waste

4.2 Launching a campaign for consumers related to understanding the shelf life of food and
reducing food waste

4.3 Education of preschool and school-age children on the issue of preventing food waste
Measure 5: Determining the amount of food waste
5.1 Measuring the annual amount of food waste generated at the national level

Measure 6: Investing in research work and innovative solutions that contribute to the
prevention and reduction of food waste

6.1 Providing financial support to projects that contribute to the prevention and reduction of
food waste

w
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12.2 City of Novi Sad
12.2.1 Farm to Fork strategies/initiatives

The City Administration for Environmental Protection co-financed the project MONITORING
AND PREVENTION OF FOOD WASTE FROM FACILITIES IN THE SURROUNDINGS OF THE
UNIVERSITY CAMPUS IN NOVI SAD The project holder was the Faculty of Technical Sciences
Novi Sad.

In the framework of this project, the identification of food waste generators was carried out.

In addition to food waste generated in households, significant amounts of this waste are
generated from commercial facilities such as: restaurants, bars, canteens, fast food stores, but
also hotels, schools, kindergartens, hospitals, etc. Preliminary research shows that on in the
area of the University of Novi Sad campus, where more than 40 commercial food waste
generators are located:

e 6 student canteens

e §restaurants

e cafes/bars/pubs

e 11 fast food establishments

e 1 primary school and 2 kindergartens
e supermarkets

e 1 hotel

Measurements were carried out in several representative facilities of food waste generators.
The following information is determined for each object:

e Amount of food waste /week
e Composition of food waste
e (Quantities and procedures with surplus food

The amount of food waste was measured during one working week using an electronic scale,
and for each facility one technician was in charge of the measurement process itself. In that
period, data was collected on the amount of food waste, together with the type and origin of
food waste, i.e. waste from the kitchen during food preparation and waste left after eating food
in the restaurant ("waste from the plate").

The composition of food waste was determined by analyzing the samples taken by manual
separation into 6 different categories:

e Milk and milk products
e Bread and pastries

e Meat, fish and eggs

e Fruits

e \Vegetables
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e Other

Two types of food waste samples from each facility (residues during food preparation and after
guests) were analyzed separately. The process of sorting and analyzing the composition of food
waste was carried out by 2 workers and one person in charge of supervising the process. Each
fraction was measured separately, according to the proposed six categories. Based on the
measured quantities of each category of food waste, as well as the total weight of the sample,
the composition of food waste was determined, expressed in mass shares of each observed
category (given in percentages). The analysis of the composition of the waste was carried out
during the week in which the measurements of the generated amount of waste were also
made, so that the data would be comparable.

12.2.2 Food policies to create a sustainable food system

The Law on Waste Management is an umbrella legal act that regulates issues of waste and its
management in Serbia.

According to this Law, catering establishments are considered one of the generators of food
waste and fall under its application, which is why they have the responsibility to, among other
things, collect and sort the generated waste, hand it over to the person authorized for waste
management, and enable the competent inspector to supervise the locations where the waste
is produced. According to this Law, food waste can be treated through aerobic digestion, in
order to obtain compost, and anaerobic digestion, in order to obtain methane. The rulebook
on food hygiene conditions defines the conditions and manner of performing catering activities,
the manner of providing catering services, the classification of catering establishments and the
minimum technical conditions for arranging and equipping catering establishments and more
closely defines the minimum acceptable standards in waste management for caterers and the
rights and obligations of caterers in terms of sanitary regulations. This document stipulates the
obligation to dispose of solid waste materials (containers or buckets with lids of the same
quality, placed in a specially designated area).

The Law on Veterinary Medicine and the Rulebook on the Sorting and Handling of Byproducts
of Animal Origin stipulate that persons engaged in activities that create byproducts of animal
origin are obliged to ensure their transfer to the nearest waste collection facility or to a facility
where they are processed or destroyed. in a non-harmful way and to separately separate by-
products of animal origin from vegetable waste from kitchen waste and dispose of them in
separate packaging. According to the regulation, animal remains from restaurant kitchens are
defined as secondary products of animal origin Category 3 and it is necessary that the operator
carrying out the collection has the appropriate permits from the veterinary administration.

In Serbia, according to estimates, about 247 thousand tons of food is thrown away annually,
which is about 30-40 kg per inhabitant. However, there is a possibility that this amount is much
higher because, unlike many developed countries, food waste in Serbia is generally not
separated from other municipal waste.
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The law on waste management requires generators to hand over waste to the operator, and to
bear the costs for this. However, these costs can be reduced with less waste generated. In
addition to financial benefits, by reducing the amount of waste, as well as by correct handling
of unavoidable food waste, catering facilities can positively influence their reputation as socially
responsible companies.

Bearing in mind that they generate large amounts of food waste every day, catering
establishments can be considered waste generators or even polluters, if they direct that waste
to landfills. It is estimated that the domestic catering sector annually generates around 40
thousand tons of food waste - in the kitchen, during food preparation, and on the plate, after
eating. This waste is almost entirely deposited in landfills, which significantly contributes to the
emission of gases with the greenhouse effect and the pollution of land and water. By managing
food waste responsibly, restaurateurs can contribute to overall social and environmental goals.

12.2.3 Synergy/collaboration of the municipality with companies and/or universities
developing innovative solutions to fight food waste

Best practices and examples

The project "Toward better food waste management in the Republic of Serbia" is financed by
the German Federal Ministry for Economic Cooperation and Development through the
development cooperation program with the private sector develoPPP.de. The project holders
are the German Organization for International Cooperation (GlZ), the National Alliance for Local
Economic Development - NALED and the company EsoTron, whose main activity is the
collection of waste cooking oil and the collection, or processing, of non-hazardous organic
waste.

Goals of Project are:
Collect 1000 tons of food waste and hand it over to an authorized operator for recycling

Increase the number of generators who have knowledge of proper food waste management by
50%.

Project activities:

e Harmonization of policies and regulations in the field of food waste management.

e Education of national and local inspections on bio-waste management.

e Piloting the food waste collection system in public institutions and business entities

e Campaign to raise awareness about responsible food waste management.

e Increasing inspection and advisory visits to generators in connection with the
implementation of food waste regulations.

Research on knowledge of procedures showed that catering establishments produce an
average of eight kilograms of waste on a daily basis, while only a fifth of respondents are familiar
with the procedures for solving waste issues. Therefore, as part of the project, a Guide for
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proper management was created, which offers practical advice for reducing portions, better
procurement planning, proper separation, etc.

It is estimated that hotels, restaurants, and public institutions in Serbia annually produce
40,000 tons of food waste, emitting about 28,000 tons of carbon dioxide into the atmosphere.
When you take into account the fact that a third of the food produced annually in the world
(about 1.3 billion tons) goes to waste, it must be taken into account that all the electricity and
water invested in growing, harvesting, production, packaging and transportation goes down
with it. That is why one of the main messages of the project is that food waste is not only an
environmental problem, but also an economic problem, because throwing away food also
wastes a resource that can be used for the production of energy, animal feed or compost.

12.2.4 Use of food surpluses to feed people

A link should be made between donors of more food and local charities dealing with
disadvantaged people or the homeless. The aim is to encourage cooperation between different
stakeholders in order to promote the donation of surplus meals from the canteen and to
establish the basic health and safety conditions for food that must be respected when donating
surplus food. It was noted that especially women who are victims of violence and are placed in
safe houses, can benefit from the food redistribution system.

Their vulnerability is further increased when they do not have access to a reliable source of
food. There are reasons that indicate that women face many problems if they need to find food
on their own. The situation in which they find themselves then refers to their poor social
situation, and a frequent feeling of embarrassment and insecurity.

If surplus food was collected in designated locations, women could access food in a safe place
at an organization they know and trust. The food could be distributed directly to them or
through various organizations such as the Red Cross, Food Bank, women's protection
organizations or others. However, a significant obstacle to food redistribution is the issue of
donor liability in the event of food poisoning.

Existing platforms for food distribution, such as "Food Shifters" in cooperation with GIZ in
Belgrade, can be expanded in Novi Sad.

12.2.5 Initiatives

The linear approach is dominant in most activities, and for example, in the domestic hospitality
sector, it leads to the creation of huge and harmful amounts of waste. It is estimated that the
Serbian catering sector, i.e. hotels and restaurants, order about 120 thousand tons of food per
year, of which a total of about 40 thousand tons of waste is generated, namely 25 thousand
"kitchen" and another 15 thousand that guests leave "on the plate". The vast majority of this
waste, or an estimated 99%, ends up in landfills, where it emits dangerous greenhouse gases,
totalling about 28,000 tons of carbon dioxide equivalent, which is the amount emitted annually
by about six to seven thousand motor vehicles. Only 1% is reused or disposed of according to
current regulations.
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The circular economy is a way to turn waste into a resource. In contrast to the linear economy,
the circular economy aims to reduce the amount of waste generated (prevention) and to
manage the generated waste more efficiently (reuse). This approach involves turning surplus
or waste into a resource.

The first element of the circular economy is prevention: preventing the creation of waste. This
first element can practically include the use of all activities that lead to a reduction in the
amount of waste: optimizing the amount of orders, introducing a system for tracking and
analysing orders, investing in the quality of storage equipment, giving restaurant guests the
opportunity to choose the size of portions, introducing "children's" menus, etc. Food waste
prevention is the most effective method for waste management and although prevention is the
most effortful technique, once established, it achieves indisputable and best results in terms of
sustainability.

The second element of the circular economy refers to the more efficient use of generated
waste. This implies the implementation of various reuse or recycling activities, i.e., converting
the resulting waste into resources, rather than ending up in a landfill. There are several ways
of processing this waste, ranging from the most ecologically and socially desirable - donating to
food banks or the Red Cross, where the remains are organoleptically correct and within the
shelf life, through processing into animal feed and electricity and composting. Throwing food
away is the most undesirable thing - as it produces a clear financial cost, and all this in addition
to enormous environmental damage.

Waste separation is a necessary condition, without which there is no circular economy in
catering. The installation and use of appropriate containers for the separation of this type of
waste in catering facilities is the initial step that must be taken in order to create the conditions
for achieving a circular economy, which is necessary for technical and technological, as well as
logistical reasons.

12.2.6 Goal statements regarding the prevention of food waste

Thru the challenge of collecting 1,000 tons of food waste, initiated by GIZ, NALED and Esotron
"Toward better food waste management", partners on the project invited all restaurateurs,
companies and public institutions from Belgrade and Novi Sad, to join this action. The benefit
from joining this action is that participants will have the opportunity to hand over kitchen waste
to the operator at a promotional price and in this way support the reduction of carbon dioxide
emissions by 750 tons.
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